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(54) PNEUMATIC TIRE HAVING RUN FLAT CAPABILITY 



(57) A pneumatic tire having a : ruhf iat capably pro- 
vlded w&h a ctmomyt sh&pml t&t&mmg rubber layer at 
the ssde part th&racf : wh&r&n an inner layer Is com- 
posed of a thsrmopiastiO elastomer composr-Son con- 
tsinlisg (A) at teas* one lhs?r?iop testis resin navlng an air 
permeation eoefffcfent of 1C0 a cc-em/ 
cm^sec<^iHg or less and a Youngs© modulus of more 



than 500 MPa and (B) at basl welas^w Ingredient 
having an air perrneationooefeient of 60 x l O^cc-crn/ 
orn^ssc^cmHg or more and a Young's modulus of 500 
MPa or less In arnsunts of at least 30 % b^ vvsjight based 
upon the total pd^mer Ingredients and having an alr per- 
msatfeh -coefficient of 100 x 10^ 2 cc-cm/om 2 -sec«crnHg 
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TECHNICAL HELD ; 



5 I0O01] The present snvemioh tmm tea pneumatic tin* having a rtMlat capability, more pariMarry r^stes to a 
pneurnahe Ore. using a specific member for an tnmt liner arid further a reinforcing rubber so as togreeth' reduce the 
weight of the lire arid io reduces heat buildup as wet: as lo extend the -tunning distance a- the time of a puncture. 

BACKGROUND ART 

n> 

|00021 in the. oast, to impart, a runf lat capafc HHy or v&mg a tiro to be driven. on over a pretermited d^tar^ee even 
II raok^v fafegin internal presaaro due Jo a punaiure, burst, etc., for example, as shown in FBS. 1, there has been 
known a safety tire In which a reinforcing, rubber 5 In the shape of crescent is Inserted between a carcass 3 and en 
inner liner iawr-4 in the silde wal? pari 2 of a pneumatic tire 1 Hat® that, in FIG. 1 .. 6 indicates a cap tread, 7 indicates 

is a bead -fffleivB iw*fc**M? ben layer and a tndlca*es a bead. To enable the tire to be driven on even, with a punctare by 
: this configuration > it la eotficlent to make the reinforcing rubber layer 5 a certain thickness or mere. However, the 
reinforcing rubber, lever 5 Is tee thick, theie wmib& problem that ma weight Is Increased. Further, If driven on In a state 
with the air cKeeiled* the side part 2 will greatly flex and heat will build up. andthemfore an Inner liner layer 4 of butyl 
rubber havinq'a large heat buildup will Immediacy peei off and break, Evan if repairing the puncture before the re*v- 

m forcing rubber layer 5 bmaKs s there was the pr oblem th at sometimes the tire could no longer be reused. 



DISCLOSURE OF INVENTION 

mm$i According & oN^t of the present snyention is. to solve the above problems and to provide a pneumatic 
.» tim hav^g a rynflat ^sb^y which Is capable of reducing the weight of the tire, suppressing heat buildup, end ex~ 
iendsng the running distance ot the is re at the time of e puncture, 
rQO04] in accordance with the p resent Invention /hi ere 

with a crescent sh&Ded reinforcing rubber layer In the side part thereof comprising an Inner line?; which compose* a 
f hermeclestio ekistomer composition containing. (A.) at least one thermoplastic resh having an air permeation coefficient 
of 1 o 0 x 1 0' J2 cc.cnvcrn2.sec -cm Hg or less and a Youngs mocM us of rn ore than 500 M Fa and (8) at [east one elastomer 
component having an air permeation coefficient ot SO x 1;0^^ c^<^cm s ^ec>cmHS. or mere and a Young's modulus of 
500 MPa or less : respectively, each In an amount of at least 30 % by weight based upon ihe iota? polymer components 
and having an air permeation coefnclem of 1 00 x t0 <1: ^ cC'Cnycn^ ? seC'Crnl-Hg or less. 

P005j In accordance; with the present invention, there is also previa the pneumatic tins having a runfiat capability 
$5 wherein said inwr Hnor compose of said tbennopiastie etetomer conipaeitlen and a e&nsass and a reinforcing rubber 
Sayerare fccrided, by vmemiza&m, with an adhesive comprising i 00 parts by weight of a total amount of at least 30 
parts by weight of a pofyrner having a carboxy I group, epoxy group or Isocyanaio group and the balance of a stynar^ 
butaolene-eivre^ c r a partially hydrcgenated product 

tJisfWi into which SO to ISO parts by weight of a tackier resin la compounded. 
4e [00081 m accordance with the present invention, ihers is further provided the pneumatic tiro having a runfiat capably 
wheroln the crescent shaped reinforcing rubber ot the sid^.part thereof comprises a rubber composition competed of 
100 Darts by weight of a total rubber amount of a rubber containing at least 40 parts by weight of an ethylenica^y 
unsaturated n?tr|^-oon|usated dlena-based highly saturated rubbor having a content of conjugated diene units of 30 
% by weight or less. Into whbh 120 pans by weight of less of a metal salt ot an ethylene unsaturated earhoxylic acid 
45 and an organic . peroxide are compounded. 

10007] rn according to the present Invention, there lastiii further provided the pneumatic ure havlnga runfiat capability 
wherein, between the orescent shaped reinforcing rubber and the carcass, a rubber composition comprising 100 parts 
by weight of a total ru'ob&t amount of 50 to SB parts by weight of at least one diene-baeed rebbor sslectsd from the 
group comprised of a natural rubber, polyisoprene rubber, polybutadlens rubber, and conjugated djena-aromahc vinyl 
copolymer rubber and 15 to 50 parts by weight of an eihylenic Jinsatumted njn lie-conjugated dlane-baseii h^hly sat- 
urated rubber having a enntent ot coniugatsd diene uriits of 30 % by weight or less, and 10 to SO parte by weight of a 
matal salt of an ethylene unsaturated earboxyiic add, 0 3 to 10 parts by weight of an organic peroxide and 5 to 50 
parts by weight of a co-agent (Le., a oo-crcssllnklng agent) In tha state of liquid at room temperature and having an 
aery] group, mothacryl groep : or aliyl .group. 

55 

SBiEF DESCRIPTION OF DRAWINGS 

[0OOB] The present Invention will now be desoheed specifically with reference to a drawing. FIG. 1 =s a view ot the 
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cmm-motion of a pneumatic tire having a runfial capability- of a side reinforced type, 

MODE FOR CARRYING GUT THE INVENTION 

5 [0009] In the present Invention, when using a thermoplastic teteatonw composition containing (A) &i least one ther- 
mopfasticmsk having an ajr permeation eeeffsebnt of t OO * 1 CM 2 c£-crrfcrr^*ec<raHg sx ?ess f preferably 0.1 x 10^- 
to 10 x i a 1£ oc<?rryom^-$©G CrnHg and a Young's modulus of more ihao 500 MPa, preferably 510 so 3000 ftfPa, and 
(8) at least one elastomer component having an air permeation coefficient of 50 x i 0" 1S cocm/'cm^-s^crnHg. or more, 
preferably SO x 10 - ts to 100 s TO" - 2 cc-cm/cm s -se^cmHg andaYoong's modulus of 500 SVSFa or lesa : preferably OQi 
to 100 M R&, each In m amount of at least SO % by weight, preferably 40 to 70 % by weight, baaed upon the ioi&i 
polymer components and having an m permeation co efficient of 1 DO x i'O-^ cc^rn/cmS^ec-cmHg or loss, preferably 
$ x i to BOx oom^ctr^^mocm'ig, for t he inner liner of a tire, the heat buildup of the tire can "So reduced and. 
the weight dan be reduced, since rho inner 'finer of the conventional butyl rubbor having a large hea|pelldop can be 
replaced wish a thin fllm>«ke thermoplastic eisetomer. Further, the side reinforcing rubber of the tiro b farmed by a 

?s rubber composition composed of 100 parts by weight of a total robber amount containing at feast 40 baris by weight, 
preferably 40 to m parts by vveiglrt of an athylanlca^y unsaturated mirfe-coni u gated diene-baaed rlghly saturated 
jobber having a content of conjugated dlene cnits of 30 % by weight or loss, preferably 10 to 25 % by welglu into 
which 120 parts by weight or lose, preferably 20 to 80 parts by weight, of a metal salt of an ethylene unsaturated 
earboxysc sold and an organic peroxide are : compounded : It Is possible to maintain the runflat capability even when 
making the ssde reinforcing rubber thinner and therefore possible to further reduce the weight- of the tire. 
|0010] By arrangmg, between the Inner liner composed' of the above specific thermoplastic elastomer composition 
and the reinforcing rubber feyer and carcass composed of the above specific rubber eomposlhom an adhesive layer 
containing a,dlene^foasad polymer having a oarboxy! group, epoxy group or ssoeyanata group and a tackier rosin, the 
robber compos Itlon and the thermoplastic elastomer compoaJtlon are fenly bonded at the side part of the tire, the 

£5 peeling of the inner smear is greatly reduced even when driving on the tire at 2ero pressure, and the mnfla> capability 
of the tire can be greatly improved. 

[001 1] The thermoplastic resin eompounded i as the component (A), In the thermoplastic elastomer composition used 
for the ihher liner member of a pneumatic tire having a runflat capability according to the present invention is at least 
one thermoplastic resin having an air permeation coefficient of 100 x t0~ 1£ icc^n/bm 2 ^©©-^^-!:^^: or i|ss., p^ferably 
0.1 ;< 1 to 10 x 1 oo crry'cm 2 -$ec-cmBg and a Youngs modulus of more than 500 MPa : profembly 51 0 to 3000 
^Ra> The amount compounded is at least 30 % by weight, preferably 30 to SO % by weight, based upon the entire 
polymer components. 

[001 2] As the thermoplastic resin component (A), for example, ma following thermopteatfc resins andiny resin com- 
positions of the same or con •atning the same may be mentioned. Those may else be thermoplastic resin compositions 
containing ■ herein convefnional additives such as pl&stid^ens, softening agents, f; Hers , reinforcing agents ; processing 
aids, stabilisers, antioxidants. 

[0013] Poiyamlde-based resins (forexampb, Nyfon 6 \HB} ; Nylon 6&(N68), Nylon 48 (N4S) /Nylon ft (Nil), Nylon 
13 (M12) i Nylon SI 0 (NB1 Q), Nylon 612 (N812J, Nyfon 6/86 copolymer (N6/8S}, Ny ion S/S6/610 copolyrnor p^66/S10} ; 
Nylon yXD8 ; Myfon 5T, Nylon S/ST copolymer. Nylon 88/PP copolymer, and Nylon 66/PPS copo^yrried, poiyester- 

4a based resins (for example, poiybutylene tamphthaiate (PBT) f pofyofhylene terephthalate (PET), polyethylene feoph- 
thslate (PS \) ; • PBT/PBi ■ cdpb!yther : po lyaryi ate C^AR) { poly butylene naphthalan (PBM} { liquid crystal po^yes-er, poly- 
bulylenetorephthalate/polytetramethyien copoiymer, polyoxyalkylene d;lmidodlacid/polybu1ylon| tor^^ 

oopo lymer, or other aromatic polyesters) . poiynjtnie-based resins (for example - 4 poly acrylon 1th ie {^^|/polym^^acry- 
lonlniSs, eoryionltrlie/styrene copolymer (AS), methacrylonltrjle/slyrene copolymer. metnac?ylonitr;;e/styrene/hi.:i:^dlene 

45 copolymer), poly {meth)acry late-based rasms (for e^amplo rpo;ymeihyl meihacryiste (PMUA) and poipthyl m^hacr- 
ylafe), polyvlsyl-basod rosins (tor example, vmyl acetate (EWV), polyvinyl alcoho: (PVA), wnyi aicchci/ithylonocopoP 
yrner (EVOH),. pbfyvinylld^ne chloride (PDVC, polyvinyl chloride (PVC), polyvinyl ehlorldeAnnyttdene chloride copo>y- 
•nor vlnylldene chloride/methyl aery isle copolymer), cellulose-based resins (for example, celfulose aceiale andcoiiU" 
lose acetobuty rate), lluorlne-based resins (for example, polyvinylldene fiuoride (PVDF), polyvinyl tluorldc* (PVF i. pofy- 

s& ohlofotiuoroemylene (PCTFE) ; and tetmfiuoroethylene/ethyiene copolymer (ETPE)) ; and Imlde-based resins (for ex- 
ample; aromatic polylmlde (P\$ may be mentioned. I he prnforable thermoptastic resins are pO:iyamide>ba^ed res; ns, 
[001 4] The elastomer component to be compounded, as the component (B}>. Mo the thermoplastic elastomer com- 
position used for the Inner liner member of the pneumatic tire having a runftat perfomiance accos-dlng to the present 
invention is an elastomer composition composed of at least one elastomer having an air permeation cceftlolen; of 50 

5ff x 1 ce*em/om a >sec- cm Hpj or more, preferably 50 x 1 p"^to 100 x i O^ Oi>om/cm^^ec>cmHg and a Yobng's modules 
of SOO MPa or less, preferabiy 0.01 to 1 00 UPk t or any blends thereof or those containing therein necessary amounts 
of conventional compoundi;ng agents generally compounded Into elastomers to improve the dlspe rsabltliv heat resist- 
ance, etc. of the elastomers, such as, for example, a reinforcing agent/filler crosailnking agent : softenlhg agent, antl- 
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oxidant or processing M. The arnountcompounded Is at least 30 % by weight pmferabty 40 to 70 % by wdght eased 
upon the emirepeiyroe? Ingredients, 

roots] The. elastomer forming th$ Easterner component Is not particularly limited so long as si. has the akove air. 
Permeation c&etRcieni and Young's moduius valves, and, for example* the following- may be mentioned; 
[001 6] D'ene-based rubbers and \mr hydrogenated products {for exampi e< NB, JR, epcxyiated natural rubber. 3SB, 
BR (nigh ds BR and &#cis SRJ^BR, hydrogenated NBR ? nydrogenated SBR}> oiefiimb&sed -rubbers (lor example, 
elhyfenepropyiene rubber {EPOU, EPU), mate apid-modnied ethyieneprGpylene rubber {&*-£Ffc!) } butyl mfeber (UB), 
Wbuty&n&ahd aroi^atie vinyl or dione-baseo' monomer copolymer^ acryl rubber (ACM), and "tanomersj, halogen- 
containing asters {fer&^, SH I a CH1B, brommated isobtitySene p~mefhylstyrene copolymer (BNPMS} : cblo- 
roorene rubber (CR) : hydnn rubber (CHR, CHC) : ohlorosu^onated polyethylene (CSM), ehionnaiedpolyemylens (CM), 
m&jeioaeld^ 

thyi silicon© rubber, ms*hyiphenylvinyi dfcpne rubber), suifer containing rubbers (for example, polyaumde rubber), 
fJuororufobsre *'fbr e^ ? le/vlnvllden^L?eHdo-ba®ed rubber, Tiuorme-cont^rng vinyl ether- based rubber, tesr^iuo^ 
cethvlene^ropylen^b^ed rubber : fiuorin^-oomainjng silicone rubber, fluorine^ntaining phesph^n^asodmbber), 
tftfttritoaltf^ eWtome^ Cfor example, sfr/ren^oesed ekstomem, oiefimbased e^tomers/pclyes^r^a^edeia^on^ 
ors. urtthan***&6d eilstomens, polyarnide- based elastomers) , etc. may be mentioned. Preferable elastomer Ingr^ 
dents are Jsbbutvlens4^^ : rubbers er their modified products (for example. \m, BtAm, GI-IIR BMFMS, efc.. 
[OOiTf The ratio of the therrne^astlc resin and the elastomer ingredient (8) in me thermoplastic elastomer com- 
position used for me inner liner of trie pneumatic Sire having a mnflat capacity according to the present Invention may 
be suitably determined by the balance of the thickness, air barrier property arid immm of the film, but ,tte preferable, 
range is., in terms of weight ratio, 10/90 to 90/10. more preferably 20/80 to SS'm 

fOOTS] As ihe poivmor component having a carboxyl .group, eppxy group or isocyanate group, which forms the ad- 
he^ve used for bond^ by yuteahfea^bn, &*&mer te and the carcass inihe.pnmsm&tfc ti«* .having a' run! lat capability 
of the cresent invention, for example, NB, SBR, BR : IR, :\P, EPDM. SBS, SIS, SfBS, SIPS, PE, E£A> or another 
nolyroer modified with male ic acid anhydride or modified by earboxyi, these polymers copolymers with acrylic acid 
(AA) V mathacfyllc acid (IM) ; a%lglyctdyl ether (AGE), gfycidyi methacrylate (GMA), etc, or reacted with peracetb acid 
to epoxld&e them mav be used . A polymer having an isocyanata group can be pmduoed by adding, to a polymer having 
* hvdroxv group in the motacuie thereof or at its molecule's end, an excess amount of rii- or t n-isocyanate etc. Among 
these, from the viewport of preceesabllity, an elastomer having thermoplastic^ for exempt, maleic snhydr^mod- 
|fi @ d SSS. E-GMA-VA; g!*Q MA-MA, epoxseized SBS, maJefc anhydnde-modified BR, maielc anhydride-modified IB, 
etc. are ereferable. Further, me amount compounded of these polymer component is suitafciy al least 3C parts by 
weight, prereraety 30 to ?0 parts by weight If the amount compounded is less than 30 parts by weight, the adhesion 
to the merrooptestSc e^tomer becomes insufficient, 

morn As the iaemm resin compounded into the adhesive, for example, a terpens resin, pinene resin, aromatic 
moKtm&Ki lemene ?esin, hydrogen aied terpene resin > ierpenephenol copolymer rosin, styrene resin, rosin e^r^ased 
rosin, cumamne-indeni r^h, petroleum resin, .sic, may be mentioned, The laokifior resin Is selected according upon 
the compatibly with the polymer and compel&msy with the object to he adhered, hut in particular, a terpene^ased 
rosin, its derivatives (io|r Wie t a terpens rosin, pinene resin, dipentene rosin), or their modified products (for ex. 
ample, aromatic modified terpeno resin, hydregenated terpens resin, torpenephenol resin), mmn ester based resin, 
etc. are preferable. The amount compounded of these tacklfler rm\m m profsrabiy 20 to 160 parts by wckiht, mone 
oroferablv 30 to 1 CD parts by weiqht based upon 10O parts by weight of the polymer com penents forming theedneslve. 
if the amount compounded Is (ess than £0 parts by weight the tack at the time of tire formation la in&u^clont while if. 
more than 150 parts by Wight the cohesive pewer of iho adhesive is Insurer* and the adhesive is Mbse to ^^iom- 
erate and braakeqe is r^b^ to occur at the lime of tire formation. 

fOOSOl I n the pneemiio tire heving a runtot caM^% of the present invention, a rubber composition composed of 
1 00 parts bv weigh* of a tote? amount of a rubber containing at least 40 parts by weight, prelerably 40 to 80 parts by 
weight of an eihy ten telly unsaturated nltn^coniuq^ed diene>based highly saturated ruhber having, a. content of com 
i^geted diene units of 30 % by weipnt cr less, prefer bly 1 0 to 25 % by weight, into which 1 20 pane by weight or less, 
preferably 20 to SO parts by weight, of a mefel s&itof an ethylenic u nsetu rated carboxyib : acid end an organic peroxide 
is used tor the o^scenlehaped reinforcing rubber of the side pert of* the tire, the volume of the reinf orcing rubber can 
be reduced, whereby a iarqe reduction In weight of the tire cm be achieved. 

r0O2ll The above emvlenscaily u^Bmm^ nitrlle^onj.ugated diene-besed highly saturateo' rubber is already known, 
it is a o^ooiymer of ethvlenicaily unsaturated nitnie such as acry^nitnte , mefhaerylonitriie, arte conjugated diene md?v 
omars such as T ;3-bufediona ; Isop rene, 1 ,3 -pentad iene: and mum copolymer of the above two types of monomers and 
monomers capable of copoivroer&ing wt^h these two types of monorraas such as yshyl aromatic Gompounds, (meth) 
acrylic acid, ei^HmethVacryiafe alkoxyalkyi{meth}acryiate cyanoaikyHn>eth)aC5Y!ate, Specificairy.an acryionithie-buta^ 
dterie coobivjw rubber, acfyionttrite-isoprene copolymer rubber, ecryionimi!e-butadiene^oprene copolymer rubber 

r rubber, acTvlonitnfe-butadiohe^rytate ac$d copolymer rubber 
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eta may be ...mentTofied, These rubbers, cbmin 1 0 to 50 % by weight, preferably 20 to 35 % by weight, of ethy]eoioa% 
unsaturated nitfifs tsnits and the content erf the conjugated -#©n& unit Is reduced to 30 % by weigW.or ifess, preferably 
10 to 2x> % by weight, by a means, such as partial hydrogenaUon of the conjugated dione tin Its." 
£0022] As the metal salt or an emyisoicaijy unsaturated 'carboxyfc acid used in -the. present invention, a rneta* s&it 
* such as zinc, magnesium, calcium, aiuittfwm salt of unsaturated : monocsartjoxylic acid such as (ro#bh)aeryik: acid, 
crotonie acid, rnonoesler est an unsaturated diaarboxyiie acid such as roatejc acid, fumarfe add or^Boi^eruhseiarated 
dioarbom rnooomethyl males te. rnonoetftyl maleaie may be-rrientb-ft'ed. The preferable metal sal* of in ethylene uh~ 
saturated earboxylic acid is zinc {rneih)acry!ate (U,, correctly, z*nc-di{meth)acryiatfe^ 

£0023] The method of mixing,. Into the ethyleriSesily unsaturated nitnieconjugM^d rffene-besed highly saturated rub- 

rs ber in the present .invention,. a predetermined .amount of a rneiaJ salt of an ethytenfcal^o^ Is 
not p^ftfGUlarfy Srnitooy but U- Is poeeible to use a. mixer generally used in the rubber industry ouch as a reli, Banbury 
mixer, knoadeo single- screw extruder, twin-screw extruder, etc. Further, in add-on to the method of directly mixing, 
*n*otha ethylenieally unsaturated ni In ie-eonju gated diene-based highly -salaried rubber, for example, sine (meth)acr- 
vlate 4 ii is also possible to adopt the method of first raxing therein sine compound such as zinc oxide '/ifec carbonate, 

*s followed, by suteentry dispersing, and then mixing, or causing the absorption s with (meift}aeryilc acid to produce, in 
situ, sine (meth)acryjate In the polymer. This men-sod is preferable since an extremely good dispersion of sine (moth) 
acryiate m obtained. Further, it Is preferable to use a composition composed of an ethyienioaiiy unsetumted niime- 
conjugated dsene-based high ly saturated rubber; into which, zinc (math) aery late and a zinc compound ere dispersed 
m advance. Such a compound is available as the W ZSCT (trademark) series made by Nippon Zeoo, for example 

^ 2SCgM5 : ZSC2396, and ZSCS2S8. 

[0024] Further, in the present Invention, an otbyionicaiiy unsaturated nltriie-conjugated d&ne^ased highly saturated 
aibber.crossSnked vvitb an organic peroxide is used. Examples of the organic peroxide usable In the present invention 
one are these usually used in the peroxide vuteantesttien of mbber are dfcumyf peroxide, dH>butyt perd^j#, t-butyioumyl 
peroxide, benzoyl peroxide, 2.5-dimemy}(t-butylpemxy)hexlno ; 2 : 5>d!methyi--2.5-di(bena:oylperoxy}hexane { 2 : S^fee-- 

& thyi-2,5-mono(t-biityiperoxy)hexane, o%<^is(t-but>^ etc. One or niore of- these organic 

peroxides may be used. The compounding amount thereof is not particularly limited, but preferably & 0.2 to 10 pans 
by weight, more preferably 0.2 to 8 parts by weight, based upon 1 00 parts by weight of rubber. 
£GG2SJ Th© rubber c^rr^osltlori composed of the ethyienb^liy unsaturated f^fte-cortiuaated diene^^sed : highfy sat- 
urated rubber, into which predetermined amounts of a metal salt of an ethylenle unsaturated carbolic acid end "an 

$8 organic peroxide are compounded, may further suitably contain therein, for example reinforcing agent such as carbon 
biae$c< &®c& : creesHnking aids such as triatJyl ssocyanulate, a higher ester of rnethacrvHc acid, a phmaiic ma diaily; 
ester, m-phenyiene bismaietrnide, 1 ^-polybutaOiene, other cohventionai additives generally used in the -^jaerindiisey 
such as a: piastjcizer, oil, antioxidant, stabilizer, adhesive, resin, processing aid, etc. 

C00a6j ia the present Invention, when, using for the orescent shaped reinforcing rubben a rubber composition corn- 
55 prised of the eihyleriicairy unsaturated nitriie-oenjugated diono-based highly saturated rubber, into which a metal salt 
of an ethyienic unsaturated carboxyilo acid and an organic peroxida are compounded, to ensure. a firm adhesion be- 
tween the reinforcing rubber and the carcass, It is preferable to arrange, between these members, a rubber coniposftion 
composed of i 00 parts by weight of a total amount of (a) 50 to 85 parts by weight, preferably 50 to .70 parts by weight, 
of at least one dione-based rubber selectee from the group consisting of natural rubber, polyisoprene rubber poiyb- 
utadieno rubber, and conjugated dlone-aromatio vinyl copolymer rubber and (b) I S to 50 parts by weight preferably 
30 to 50 parts by weight, of an oiftyienicaiiy unsaturated nitrite-conjugated d*ene4>ased hlghiy saturated robber having 
a content of conjugated Ciena units of 30 % by weight or less, preferably 10 to 25 % by weight, into which (c) 10 to 60 
parts by weight, preferably 10 to 40 parts by weight, of a metal sart of an ethyleaie unsaturated -carfcaxySc add, (d) 0,3 
to i D pans bywelght preferably 1 to? parts by weight, of an organic peroxide, and (a) 3 to BO parts by weight, preferably 
B to 3d parts by weight, of a co-agent in the state of liquid at room temperature and having an eery i group, m^thacry; 
group or .ally I ^roup. are .compound. 

[0027] As the co-agent uaabie as the component (e) in the adhesive rubber composition, for example, a methacryllo 
acid ester trlaiiyl isocyanulate, a metal salt of methacryffe acid or acrylic acid, phihalic acid dlallyl ester, 1 f 2 -poiybuta~ 
diene, etc. may be mentioned. 

3° Sn the adhesive rubber composition according to the present Invention, by using a process (two-stage mixing 

method) of first mixing an ethylenic unsaturated nitrUe-conjugated diene -based highly saturated rubber (b) having a 
content of conjugated dlene units of 30 % or less and a metal salt of an ethyfenic unsaturated carboxylic acid (b), then 
compounding thereinto the die no-based rubber (a) and the organic paroxids <d), co-agent (o), etc., the prooesaabliity 
and adnosion ot the achesrye rubber composition are improved* 

^ [0029] The adhesive rmb^r composition may suitably contain therein compounding agents generally compounded 
into rubber, such as. for example. -later such as carbon. siHca, conventional additives such as an antioxidant, plastloaer. 
processing ald : resin, adhesive, crossSnktag aid vufcanlsation aid, vuicanteation accelerator taokillen 
[0030] When arranging the above adhesive robber compos rtlon between the reinforcing rubber and the carcass of 
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the pneumatic tire having the rwflaf capabilsty according to the present Invention, the thickness of the adhesive rubber 
layer is preferably 0,2 U 1 *S mm> mors preferably 0.5 to 1.0 mm. By this range of the ■t&tcfcnes®, the safety life can ba 
lightened and a desired superior runliat capability can be obtained. 



EXAMPLES 



[0031] The present jeventien will be explained by .Eacaropto and Cornparativ^ Examples, bet the scope of Uls preserd 
invention is t of course., not [sruied to the&e Examples, 



re Besldine of T«at s ires 



Th© oompoundlng compositions v £f to »g* shown in the following Table i to Table fii were used to form rein- 
forcing liner© and inner Iner layers of pr«Kfet«rmjnodforftsul?itioni&-:and thickneeses shown in Tabie IV, These were used 
for building runflat tires having a of 24S/45ZR1 7 in a normal procedure. These were used as test tiros. 



Tasi Methods 

mm 

20 1} Riihftat running test; A test tire was attached to the from right ©sde of a 2500 ce FB ps&sertg&r car and fun 

counterclockwise on a ova! road In a state of an aU pressure of 0 kPa at 90 km per hour. The. running distance 
until, the tire broke down and oouid not be driven on was indicated indexed to the life of the Reference Example 
as "100*. The larger the number, the better the run flat distance. 

2) dner destination: Alter the running test, breakdown at the inner surface of the lire was vlsnsiry examined and 
eva ! uated \ n three ^nklngs; 

A: almost no delaminatlon, 

B: deiarmn&tion at pari of the circumference., and 

C; denomination ovor the entire tire circumference, 
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rNQUSTRiAL APPLICABILITY 

[0034] As: h dear from the remits shown in the above Tabic IV, a pneumatic tire, using an inner liner of the com- 
pounding composition aecordino. to the present Invenhon, reinforcing rubber layer, acih^sjve, and adhesh/e rubber can 
greatly reduce the tire- weight and greatly improve the runfjat capability. 



Clafcns 

1 . A pneurnaite tire having a nunfM o&mmty provided with a eresceut-shaped reinforcing rubber layer at the side 
pari thereof comprising an inner layer, which comprises a theuTioplssiie elastomer composition containing (A) at 
least one thermc plastic resin having an air permeation coefficient of 100 x 1 0" co-cnvcm^ses^mHo or loU and 
a Young's modulus of mere -hen 500 MPa and p) at leatit one customer component having an air pamoaijon 
coefficient of SO x 10*^ cx^m/cm^ec-emHg or mom and a Young's modulus of 5>00 MPs or less each in an 
amount of at least SO % by weight based upon the total polymer components and having an ainaermessitenooef- 
ficleni of 1 00 >: 10"^ ce^emfemS^e^mHg or less, 

2. A pneumatic tire as claimed In ciaim .1 , wherein said thermoplastic resin (A) Is a poJyamide-based resin and said 
elastomer component (8) is an isopasne- based rubber or the modified rubber thereof, 

3; A pneumatic tire having a runffat capability as claimed Jn claim 1 , wherein the Inner Jiner corripnsos said thermo- 
plastic elastomer composition and a carcass and a reinforcing rubber "layer are bonded, by vuica&atlon. wfrh an 
adhesive comprising 1 00 pans by weight of a total amount of at least SO parts by weight of a polyrnor bsvihq a 
carboxyi group, epoxy .group or isocyahate group and the balance of a styrene^butadiene-sty f eno^^sed copolymer 
or styrehe-i&opr^ne^tyrene^ased copoiynw or a parfeiiy hydrogenated product thereof, into which 20 to 150 
parts by weight of a tacklfylng resin Is cemponnded. 

4. A pneumatic tte as claimed In ciaim 3, wherein said -tackling resin is a terpsne-based resin or a derivative or 
modified resin i hereof. 

5. A pneumatic- tins fcavrrig a runffat capafo.ii.ity as claimed in any one of claims 1-4, wherein the crescent snaped 
reinforcl:^ rubber of the aloe pan insreot comprises a rubber composition composed of 1 00 parts by we^m of a 
total rubber amount of a rubber containing at least 40 pans by weight of an ethy fen scatty unsaturated nitri^oon - 
jugated diehe^asad highly saturated rubber having a content of conjugated diene units of 30 % by weight or less, 
into which 1 2o:;pa?ts by weight of less of a melal salt of an el hyienreally unsaturated catfooxyfte acid and an cyanic 
peroxide are compounded , 

0. A pneumatic tire as claimed in claim 5, wherein said metal se.it of an ethylenle unsaturated earboxyUc acid is zmc 
acrylate or /Mo methacryiate 

7, A pneumatic tire having a runfiat capability as claimed in claim 5 or ? v wherein, between the orescent snap ed 
reinforcing rubber and the carcass, a rubber composition comprising 1 CO parts by weight of a total rubber amount 
of 50 to 65 parts by weight of at least one dlene-based rubbers ejected from the group consssung of natural rubber, 
poly^oprene rubber, polyfcutadie no rubber and conjugated diene- arornatie vinyl ccpoiymer rubber and IB to 50 
parts by weight of. an ethyleniealry unsaturated nitrlie-conjugated dleoe-based %% samraied rubber, having a 
content of conjugated d lone units of 30 % by weight or less, and 10, to 60 parts by weight of a metal sal? of an 
elhyienic unsaturated carboxytfc acid 0,3 to 1 0 parts by weight of an organic peroxide and 5 to 50 parts by weight 
of a co-agent In the state of liquid at room temperature and having an scry! group, melhacry! group or allyl group. 

8, A pneumatic lire as claimed in claim 7. wherein. said rectal salt of an ethyienic unsaturated earboxylic add Is zinc 
■eerylafe or zinc memacrylate. 
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